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Robertson: Two Models of Human Cloning

TWO MODELS OF HUMAN CLON]NG
John A. Robertson*

I. INTRODUCTION

Progress in the science of mammalian cloning has made it increasingly likely that human cloning will soon be technically feasible. The
birth of Dolly, the sheep cloned from the mammary cells of an adult
ewe, was announced in February 1997.1 By July 1998, scientists in Hawaii had succeeded in cloning several generations of mice, considered
by many scientists to be a much harder feat.2 In December 1998, Japa-

nese scientists reported that they had cloned eight calves from cells
gathered from a slaughterhouse

That same month, a South Korean

team announced-though without supporting publication-that they had

cloned a human cell from an infertile woman to the four cell stage.4
Although none of the scientists conducting cloning research
claimed an interest in cloning humans, the techniques used to clone
sheep, cows, and mice could easily be adapted to human beings! After
* Vinson and Elkins Chair in Law, University of Texas School of Law; B.A., Dartmouth
College, 1964; J.D., Harvard Law School, 1968.
1. See Ian Wilmut, Dolly's FalseLegacy, TIME, Jan. 11, 1999, at 74,74.
2. See T. Wakayama et al., Full-Term Development of Mice from Enucleated Oocytes Injected with Cumulus Cell Nuclei, 394 NATURE 369,369 (1998).
3. See Gina Kolata, Japanese Scientists Clone a Cow, Making Eight Copies, N.Y. TIMES,

Dec. 9, 1998, at AS.
4. See Sheryl WuDunn, South Korean Scientists Say They Cloned a Human Cell, N.Y.

Dec. 17, 1998, at A12. Another group, Advanced Cell Technology, Inc., announced that it
had combined a human nucleus with a cow egg and activated it to the four cell stage. Considerable
skepticism, however, has greeted that report. See Eliot Marshall, Claim of Human-Cow Embryo
TIMES,

Greeted with Skepticism, 282 SCI. 1390, 1390-91 (1998).

5. The Wilmut team in Scotland appears driven by the desire to "pharm" domestic animals
through transgenic modification to produce drugs or other valuable substances in their milk. See
Elizabeth Pennisi, After Dolly, a PharmingFrenzy, 279 Sa. 646, 646 (1998). The work with mice
in Hawaii seems aimed at getting identical generations of mice to improve the reliability of laboratory research, and to extend the reach of transgenic mice. See Wakayama et al., supra note 2, at
369. The Japanese work may be directed at reproducing "exact copies of animals that are superb
producers of milk or meat." Kolata, supra note 3, at AS.
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research to determine which cloned human somatic cells most reliably
progress to the blastocyst stage, transfer to the uterus to produce a
cloned human being could occur. The cloning procedure would remove
the nucleus from a human somatic cell, deprogram it, place it an enucleated oocyte, activate it by electrofusion, and then transfer the activated embryo to a uterus for implantation and eventual birth.6 Whether
such a transfer ever should occur, however, is a highly controversial
question.
Although one could envisage several plausible uses for cloning
once it were shown to be safe and legal, the initial public reaction to the
prospect of human cloning has been decidedly negative! For many
people the very idea of human cloning has seemed odd or even baffling-or perhaps too familiar as an example of the narcissism and urge
for power that realism teaches us too often motivates people. There is a
risk that some persons might try to clone themselves or third parties
without regard to the effect on resulting children or society at large. As
a result, three states and several countries have banned human cloning,
and several bills to outlaw cloning are pending in Congress.8
In this situation, it is well to heed the admonition of the visionary
poet William Blake that "[o]ne Law for the Lion [and] Ox is oppression."9 Just as the law should take account of differences in the subjects
which it regulates, so public policy toward cloning and genetic engi6. See 1 NATIONAL BioETncs ADVISORY COMM'N, CLONING HUMAN BEINGS: REPORT
AND RECOMMENDATIONS OF THE NATIONAL BIOETHICS ADVISORY COMMISSION 19-20 (1997)
[hereinafter CLONING HUMAN BEINGS].
7. See, e.g., The Clone Age, A.B.A. J., July 1997, at 68, 68 (presenting a roundtable discussion on the implications of human cloning); Bill Hoffmann, Pope Condemns Human Cloning,
N.Y. POST, Feb. 8, 1999, at 18 (quoting the Pope as sharing in the "'firm condemnation of human
cloning"'); Leon R. Kass, The Wisdom of Repugnance, NEw REPUBLIc, June 2, 1997, at 17, 25
("[H]uman cloning is unethical in itself and dangerous in its likely consequences."); Paul Recer,
Sheep Cloner Says Cloning People "Inhumane"-SenatorDisagrees,ASSOCIATED PRESS POL.
SERV., Mar. 13, 1997, availableat 1997 WL 2508493 (reporting testimony of Dr. Ian Wilmut and
Dr. Harold Varmus before the United States Senate, March 12, 1997, regarding the banning of
human cloning research).
8. See, e.g., Human Cloning Prohibition Act, S. 1601, 105th Cong. § 301(a) (1998) ("It
shall be unlawful for any person or entity, public or private, in or affecting interstate commerce, to
use human somatic cell nuclear transfer technology."); Human Cloning Prohibition Act, H.R. 923,
105th Cong. § 2(a) (1997) ("It shall be unlawful for any person to use a human somatic cell for the
process of producing a human clone."); see also 2 CLONING HUMAN BEINGS, supranote 6, at F-23
to 27 (outlining bills introduced in 11 states and three competing federal bills restricting human
cloning); Clinton Seeks to Ban Human Cloning but Not All Experiments, N.Y. TIMES, June 10,
1997, at C4 (reporting that Australia, Britain, Denmark, Germany, and Spain have banned cloning).
9. ,vILLIAM BLAKE, SELECTED POETRY AND PROSE OF WILLIAM BLAKE 134 (Northrop Frye
ed., 1953).
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neering generally should take account of the different ways in which
these techniques might be used, some of which might be beneficial and
valuable, while others could be abusive and harmful.
This Article argues that a rational public policy toward human
cloning should acknowledge the different goals that cloning might
serve, and fashion policy according to the demands of each area. Two
distinctions are important here. First is the distinction between therapeutic and reproductive cloning. The second distinction arises within the
area of reproductive cloning, and asks whether the proposed cloning is a
response to reproductive failure or is being used as a way for fertile individuals to choose the genome of offspring.
II. THERAPEUTIC CLONING
An essential policy distinction is between cloning to obtain tissue
or organs for transplant and cloning for reproductive purposes. The
cloning technique in each case is the same, but therapeutic cloning
clones a person's cells to the blastocyst stage with no intent to transfer
the cloned cells and resulting embryo to the uterus, as would occur with
reproductive cloning." Embryonic stem ("ES") cells would then be removed from the embryo in order to obtain cells or tissue for research
and eventually transplantation." Reproductive cloning, on the other
hand, clones a person's cells with the intent of placing the resulting embryo in the uterus in order to bring about the birth of a child with that
12
genome.
Therapeutic cloning has received a big boost from the recent announcement of the in vitro culture of human stem cells derived from the
inner cell mass of blastocysts donated by couples undergoing in vitro
fertilization ("IVF') treatment for infertility and from cultured primordial germ cells retrieved from aborted fetuses. 3 The ability to isolate
and grow human ES cells in the laboratory so that lines of immortal ES
cells are created holds great promise for research and therapy.
The research uses of human ES cells include in vitro studies of
normal and abnormal human embryogenesis, human gene discovery,
See 1 CLONING HUMAN BEINGS, supranote 6, at 29-33.
See id.
12. See id. at 31; John A. Robertson, Liberty, Identity, and Human Cloning, 76 TEx. L. REV.
1371, 1378-82 (1998).
13. See Michael J. Shamblott et al., Derivation of PluripotentStem Cells from Cultured Human PrimoridialGerm Cells, 95 PROC. OF THE NAT'L ACAD. SCI. 13,726, 13,726-31 (1998);
James A. Thomson et al., Embryonic Stem Cell Lines Derivedfrom Human Blastocysts, 282 SCd.
1145, 1145-47 (1998).
10.

11.
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and drug and teratogen testing. 4 Potential clinical applications are as a
renewable source of cells for tissue transplantation, cell replacement,

and gene therapy. For example, if human ES cells could be directed to
differentiate into particular tissues and immunologically altered to prevent rejection after engraftment, they could treat or cure thousands of
patients who now suffer from diabetes, neurodegenerative disorders,
spinal cord injury, heart disease, and other illnesses. 6

The growth of human ES cells in culture is a first, but necessary
step toward development of cell replacement therapies. 7 Future work
will have to develop ways to derive human ES cells efficiently and reliably, and then identify growth factors to direct them into lineagerestricted differentiation in ways that will provide the large numbers of

pure populations of cells that will be necessary for transplantation. Finally, clinical research using ES-derived cells will be needed to determine under what conditions they are therapeutic for the many conditions
which they could potentially help. Of major importance will be tailor-

ing stem cells genetically to avoid attack by a patient's immune system. 20
One way to achieve histocompatability with a recipient's immune
system would be to derive ES cells from embryos created through nuclear transfer cloning of the recipient's own cells.2 The nucleus of a
somatic cell would be removed and fused with an enucleated donor
egg.' After activation, the resulting embryo would be cultured in the

laboratory to the blastocyst stage, when ES cells could be removed by
microsurgery from the inner cell mass, and cultured in turn to provide
the kind of tissue needed for the patient.' Retrieval of ES cells would
14. See Eliot Marshall, A Versatile Cell Line Raises Scientific Hopes, Legal Questions, 282
Sci. 1014, 1015 (1998).
15. See 1 CLONING HuMAN BEINGs, supra note 6, at 29-30; Robertson, supra note 12, at
1380.
16. See Marshall,supra note 14, at 1015.
17. See id. at 1014 (describing the research conducted by James Thomson, in which embryonic stem cells were successfully cultivated in a lab dish); Shamblott et al., supra note 13, at
13,726 (detailing the process of deriving pluripotent stem cells, indicating that growth of cells in a
culture is the first stage of the process); Thomson et al., supra note 13, at 1145 (indicating that the
culture of embryos is the first stage in developing an embryonic stem cell line).
18. See Shamblott et al., supra note 13, at 13,730; Thomson et al., supra note 13, at 114647.
19. See Eliot Marshall, Britain Urged to Expand Embryo Studies, 282 ScI. 2167, 2167
(1998).
20. See Robertson, supra note 12, at 1380-81; Thomson et al., supra note 13, at 1147.
21. See Marshall, supra note 19, at 2167; Robertson, supra note 12, at 1380-81.
22. See Robertson, supra note 12, at 1374.
23. See iL at 1380-81.
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destroy the embryo, so there is no possibility then of transfer to the
uterus.24 The tissue resulting from in vitro culture of the ES cells will
have the exact nuclear genome as the recipient, and thus should avoid
rejection or the need for immunosuppression upon transplant to that patient.
The development of ES cell technology to obtain cell or tissue replacement will require considerably more research before the need to
test histocompatibility through nuclear transfer therapeutic cloning
would arise. However, if the field progresses as expected, such cloning
may eventually be needed. Therapeutic cloning might also be needed to
obtain ES cells that have been genetically altered to reduce the antigenecity of the cells so that they would be compatible with different
segments of the population. 6
As research with ES cells ripens into a promising field of research,
two ethical problems will have to be overcome for its full promise to be
realized.27 One is resolution of issues about embryo status and research,
so that ethical conflict about the value of embryos does not block further ES cell research. Ethical issues in embryo research are implicated
because of the need to destroy embryos in order to obtain ES cells from
the inner cell mass of human blastocysts. Although embryo research is
legal in all but a few states in the United States, Congress has enacted
laws against federal funding of embryo research, and no overall regulatory structure for carrying out such research now exists.'a ES cell science could continue with private funding alone, but it would advance
more rapidly if Congress lifted the ban on federal funding and instituted
a regulatory scheme for all ES cell research.
Once policymakers recognize that researchers may ethically use
embryos not intended for transfer to derive ES cells, they should also
recognize that spare embryos donated by infertile couples undergoing
IVF treatment for infertility may not suffice for some kinds of essential
ES cell research or therapy. For example, research that aims at making
tissue derived from human ES cells compatible with the immune systems of recipients may require that researchers create embryos for re24. See id. at 1381 n.53.
25. See id. at 1380-81.
26. See Thomson et al., supra note 13, at 1147 ("Strategies to prevent immune rejection of
the transplanted cells need to be developed but could include banking ES cells with defined major
histocompatibility complex backgrounds or genetically manipulating ES cells to reduce or actively
combat immune rejection.").
27. For a discussion of the embryonic stem cell controversy, see John A. Robertson, Ethics
and Policy in EmbryonicStem Cell Research, KENNEDY INST. ETHICS J. (forthcoming June 1999).
28. See 144 CONG. REC. Hi1,147 (daily ed. Oct. 19, 1998).
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search, with no intent to transfer to the uterus, rather than rely on spare
donated embryos.2 Creation of research embryos would also be essential to see if ES cells derived from embryos created by nuclear transfer
cloning of a potential recipient's own cells would avoid rejection problems.
A second set of ethical problems involves clearly separating therapeutic from reproductive cloning. Because the techniques involved with
therapeutic cloning are the same techniques that would be involved in
reproductive cloning, opponents of the latter might argue that no therapeutic cloning should be permitted because it will inevitably lead to reproductive cloning. The fear is that once cloned human embryos are
created in the laboratory, there will be no way to stop scientists or physicians from acceding to a person's request to have the cloned embryos
placed in her uterus so that a cloned child may be born.
A slippery slope, however, from therapeutic to reproductive cloning is not inevitable. The mere possibility that the latter could occur is
not a sufficient ground to ban the former when there are compelling reasons to undertake therapeutic cloning. Although both kinds of cloning
require the cloning of human cells to the embryonic or blastocyst stage,
it is a much more significant step to transfer that embryo or blastocyst
to the uterus of a woman willing to carry an implanted cloned human
embryo to term. If the latter is deemed unethical or undesirable, reproductive cloning could be made illegal without also prohibiting therapeutic cloning or running a great risk that such a ban would be widely
ignored.
Distinctions between acceptable and unacceptable uses of a practice or technique are often made in public policy. The risk that acceptable practice A might lead to unacceptable practice B is a reason to
draw a bright line between the two practices, not to prohibit A because
it could lead to some instances of B. For example, guns are sold for legal purposes, even though there is a risk that purchasers will use them
for illegal ends as well. Spare embryos may be donated for research
even though such a practice could lead to attempts to sell embryos for
research. Because a line between the two can be so clearly drawn,
therapeutic cloning should not be banned just because reproductive
cloning is prohibited. 0
29. See Robertson, supra note 27; Robertson, supra note 12, at 1380-81.
30. Although reputable physicians would observe the law, a small number of persons might
violate it. In any case, once cloning science has progressed to the point that human cloning is feasible, legal bans on therapeutic cloning are unlikely to stop disreputable scientists from cloning
humans somewhere in the world.
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The distinction between reproductive and therapeutic cloning has
been accepted in previous policy recommendations and laws. The National Institutes of Health Human Embryo Research Panel ("HERP")
recognized such a distinction in ES cell research in 1994."' Although it
found that embryo research involving reproductive cloning was not acceptable for federal funding,32 it did find that funding of nuclear transfer
cloning in order to get genetically identical tissue from ES cells warranted further review.33 With regard to therapeutic cloning it noted that,
because no gametes were combined, such therapeutic cloning was a
preferable way to obtain histocompatible tissue than fertilizing an oocyte specifically for that purpose. 34 It strongly implied that when there
was a clearer need to proceed with therapeutic cloning research, it
should be acceptable for federal funding even if federal funding of embryo research aimed at reproductive cloning was prohibited.35
In the United Kingdom, a recent public consultation on human
cloning carefully distinguished between therapeutic and reproductive
cloning.36 The consultation recommended strongly against reproductive
cloning, and urged that legislation be enacted so that the existing ban by
the Human Fertilisation and Embryology Authority ("HFEA") on licensing reproductive cloning would become statutory, and not subject to
administrative reversal.37 At the same time, however, it recommended
that regulations be issued to permit embryos to be used in studies of
therapeutic cloning to replace damaged tissue or organs. 8
The effort to pass laws in the United States against cloning has
also, to some extent, taken account of this distinction. Several bills have
been introduced in Congress to ban cloning. 39 A number of them define
31. See 1 NATIONAL INSTITrrES OF HEALTH, REPORT OF THE NIH HUMAN EMBRYO
RESEARCH PANEL 76 (1994).
32. See id at 80-81.
33. See id at 79-80.
34. See id.
35. See id.
36. See Human Genetics Advisory Comm'n, Cloning Issues in Reproduction, Science, and
Medicine (visited Feb. 24, 1998) <http:llwww.dti.gov.uk/hgae/papers/papersd.htm>.
37. See iL 9.2.
38. See id; see also Marshall, supra note 19, at 2167-68 (reviewing the recommendations
from the Human Genetics Advisory Commission for a new law banning reproductive cloning, but
permitting therapeutic cloning).
39. See Prohibition on Cloning of Human Beings Act of 1998, S. 1611, 105th Cong.; Prohibition on Cloning of Human Beings Act of 1998, S. 1602, 105th Cong.; Human Cloning Prohibition Act, S. 1601, 105th Cong. (1998); Human Cloning Prohibition Act of 1998, S. 1599, 105th
Cong.; Human Cloning Prohibition Act, S. 1574, 105th Cong. (1998); Human Cloning Research
Prohibition Act, H.R. 3133, 105th Cong. (1998); Human Cloning Prohibition Act, H.R. 923, 105th
Cong. (1997); Human Cloning Research Prohibition Act, H.R. 922, 105th Cong. (1997); S. 368,
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prohibited cloning as the placement in the uterus of cells or embryos
cloned by any means, thus clearly banning reproductive cloning but
leaving therapeutic cloning legal.' At the state level, three states have
passed laws against human cloning.4 ' However, two of the three states
(California and Rhode Island) prohibit only reproductive cloning, and42
do not limit therapeutic cloning or the research that could lead to it.
The third state-Michigan-has written its law more broadly to include

therapeutic cloning as well.4 Such a broad ban is more difficult to justify, and may not have been a considered decision by Michigan legislators.
In sum, the question of therapeutic cloning through nuclear transfer

to produce ES cells compatible with the inmune system of a prospective recipient for research or therapy is ethically controversial primarily
because it requires the creation of embryos for research or therapy, and
only secondarily because it involves cloning per se. Cloning to get ES
cells for research or therapy involves issues of respect for embryos, and
not the issues of identity, copying, and selection and shaping of persons
which make reproductive cloning so troubling. Once the embryo research issues are resolved, there should be little opposition to therapeutic cloning as long as the line between therapeutic and reproductive
cloning is clearly drawn.
I.

REPRODUCTIVE CLONING

While there is increasing recognition that therapeutic cloning
should be acceptable to obtain ES cells for research or therapy, there is
strong sentiment that no form of reproductive cloning should be permitted." As noted, the public consultation in the United Kingdom that
105th Cong. (1997).
40. See S. 1611

§ 498C(b)(1); S. 1602 § 498C(b)(1); S. 1574 § 3(c).

See CAL. HEALTH & SAFETY CODE § 24185 (West Supp. 1998); 1998 Mich. Pub. Acts
108 (codified in MICH. COMP. LAWS §§ 333.20165, 333.16274, 333.20197); R.I. GEN. LAWS
41.

§§ 23-16.4-1 to -4 (1998).
42. See CAL. HEALTH & SAFETY CODE § 24185; R.I. GEN. LAWS § 23-16.4-1.
43. See 1998 Mich. Pub. Acts 108 (codified in MICH. COMP. LAWS § 333.16274).
44. See, e.g., 1 CLONING HUMAN BEINGS, supra note 6, at 104 ("[I]t is morally unacceptable
for anyone in the public or private sector.., to attempt to create a child using somatic cell nuclear
transfer cloning."); George J.Annas, Why We Should Ban Human Cloning, 339 NEW ENG. J. MED.
122, 125 (1998) ("we can (and should) take advantage of this opportunity to distinguish the cloning of cells and tissues from the cloning of human beings by somatic nuclear transplantation and to
permit the former while prohibiting the latter." (footnote omitted)); Kass, supra note 7, at 26
("[E]mbryonic research may proceed if and only if it is preceded by an absolute and effective ban
on all attempts to implant into a uterus a cloned human embryo... to produce a living child.");
Chris Meehan, Cloning Pioneer Opposed to Work on Humans, GRAND RAPIDS PRESS, Jan. 15,
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urged authorization of research in therapeutic cloning also recommended that the current administrative ban on cloning be made legislative, so that it would not depend upon a statutory body like the HFEA.45
California, Michigan, and Rhode Island have already passed laws that
prohibit reproductive cloning, as have several nations.46 Both Congress
and international bodies have also called for prohibition on cloning hu-

man beings. 47 Even if many nations or American states should decide to
permit therapeutic cloning, there is strong sentiment that no cloned embryos should ever4 be transferred to the uterus, so that they might implant and be born.

The strong prohibition against reproductive cloning rests largely on
the view that a resulting child would be an identical copy of the nuclear
deoxyribonucleic acid ("DNA") source, and would suffer in its identity,49
freedom, and right to be treated as a separate individual with dignity.
Accompanying this view is the sense that no person could rationally

wish to clone unless it were to gain some illegitimate or unethical control over the identity of offspring, a power which is likely to hurt the
child, family, and society.0
Yet such views, which have largely driven the human cloning debate to date, are unduly overbroad, and do not take account of important

distinctions in the circumstances in which persons might choose to un1998, at Al (quoting Dr. Ian Wilmut, who successfully cloned Dolly as stating: "'It's quite appalling to me to think someone is seriously thinking about using this technology to produce people'
45. See supra notes 36-38 and accompanying text.
46. See supra notes 41-43 and accompanying text; see also Heidi Forster & Emily Ramsey,
Legal Responses to the Potential Cloning of Human Beings, 32 VAL. U. L. REv. 433, 455-57
(1998) (reviewing European bans on the cloning of humans).
47. See COUNCIL OF EUROPE: DRAFT ADDITIONAL PROTOCOL TO THE CONVENTION ON
HuMAN RIGHTS AND BIOMEDICINE ON THE PROHIBITION OF CLONING HUMAN BEINGS WITH
EXPLANATORY REPORT AND PARLIAMENTARY ASSEMBLY OPINION (adopted Sept. 22, 1997), reprinted in 36 INT'L LEGAL MATERIALS 1415, 1417 (1997) (declaring that the members of the
States of the Council of Europe, the other States, and the European Community signatories have
agreed that "[a]ny intervention seeking to create a human being genetically identical to another
human being, whether living or dead, is prohibited"); supra notes 38-39 and accompanying text.
48. See supra notes 6-7 and accompanying text; see also George J. Annas, Human Cloning:
A Choice or an Echo?, 23 U. DAYTON L. REV. 247, 268-73 (1998) (recounting the progression of
anti-cloning legislation in the United States).
49. See Annas, supra note 48, at 272 (recounting that the primary reason for banning human
cloning, articulated in the early 1970s by Hans Jonas, is that "cloning is a crime against the clone,
the crime of depriving the clone of his or her 'existential right to certain subjective terms of his
being"').
50. See Katheryn D. Katz, The Clonal Child: ProcreativeLiberty and Asexual Reproduction,
8 ALB. L.J. Sci. & TECH. 1, 17 (1997) (describing the view that clones will be treated as a
"genetically engineered class of subnormal human beings ...developed for nefarious purposes");
Robertson, supranote 12, at 1404.
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dertake reproductive cloning. Recalling Blake's dictum about the importance of relevant distinctions,5 the quality of the ethical, legal, and social debate about human cloning would be greatly enhanced if it took
account of two different models or types of human reproductive clonig. The two models are distinguishable by whether the parties seeking
to clone are able to reproduce sexually by coital or assisted reproduction. Model 1 uses of cloning would cover cases in which an infertile
couple resorts to reproductive cloning because it is the only way for it to
have a child genetically or biologically related to the rearing partners.
Model 2 uses would cover cases where an individual or couple could
reproduce sexually but prefer to forego sexual reproduction in order to
have a child with the nuclear DNA of one of them or a third person.
In my view, a strong case can be made for allowing cloning in
cases of reproductive failure (Model 1) when it is the only technique
available to achieve the reproductive goal of having and rearing children
with whom one has a genetic kinship relationship. Model 2 cloning, on
the other hand, lacks that rationale, and thus would have to be defended
on the basis of a more general right to use positive means to select the
genome of offspring whom one rears. Although arguments can be
made for such a right, at the present time they appear to be much
weaker than the argument for Model 1 cloning. As a result, public policy should permit Model 1 cloning without fearing that Model 2 uses
would necessarily or automatically follow.
IV.

MODEL ONE: CLONING TO OVERCOME
REPRODUCTIVE FAILURE

The strongest case for human reproductive cloning is for persons
who are not able to reproduce sexually, and who thus face the prospect
of having no genetically-related children to rear. Not all persons faced
with this limitation would clone to achieve that connection, even if
cloning were safe and legal, but a subset of them doubtlessly would.53
Based on prevailing conceptions of procreative freedom, persons who
opt for reproductive cloning in order to establish an otherwise unavail51. See supra note 9 and accompanying text.
52. See generally John A. Robertson, Genetic Selection of Offspring Characteristics,76

B.U. L. REV. 421 (1996).
53. Richard and Eric Posner make the mistake of assuming that all infertile persons would
choose cloning to deal with their infertility when other treatments and alternatives are available to
help them have children. See Eric A. Posner & Richard A. Posner, The Demandfor Human Cloning, in CLONES AND CLONES: FAcrS AND FANTASIES ABouT HUMAN CLONING 233, 233-39
(Martha C. Nussbaum & Cass R. Sunstein eds., 1998) [hereinafter CLONES AND CLONES].
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able genetic connection with offspring should have a presumptive right
to use that techniquei 4 That right should be denied them only if substantial harm from cloning to have genetically-related children for
rearing could be shown.
That argument assumes that reproduction is an important source of
value and meaning for individuals, and that state efforts to limit reproduction require compelling justification.5 It assumes that reproduction
is valued because rearing and genetic transmission occur together (even
though each may have personal importance separately). On this view,
genetic transmission tout court-reproduction without rearing-is reproduction that lacks the full extent of meaning that comes with rearing
or social connection with one's offspring, and should not be protected to
the same extent that genetic transmission and rearing combined are. 6
Conversely, rearing a child with whom one has no genetic or biologic
kinship connection may be important and meaningful, but it is not reproductive, and is not included at the present time in the category of
rights or values that are distinctively "reproductive."57
Who is included in the group of those who might plausibly choose
cloning as the only way of achieving the goal of having genetic or biologically-related offspring to rear? The strongest candidates are a subset
of persons who are gametically infertile-one or both partners lacks viable gametes for reproduction. Note that this group does not include
the many infertile couples whose infertility is due to nongametic factors,
and thus who might benefit from IVF and embryo transfer, intrauterine
inseminations ("I")
with partner sperm, intracytoplasmic sperm injections ("ICSI"), gestational surrogacy, and the other forms of assisted
reproduction that are now available to infertile persons. 9
54. See Robertson, supra note 12, at 1388-1403.
55. For a further discussion of reproductive freedom, see JOHN A. ROBERTSON, CHILDREN
OF CHOICE: FREEDOM AND THE NEv REPRODUCTIVE TECHNOLOGIES 29-40 (1994).

56. A person thus has no fundamental right simply to transmit genes, or to acquire children
for rearing without genetic transmission. For example, a constitutional right to hire women to conceive children and then turn over for adoption has not been recognized. See id.
at 108-09.
57. See id. at 142-45. Some persons might challenge these limits, and to some extent the
categories are in flux. As a matter of positive law and ethical analysis, however, there is still an
important distinction between claiming a right to rear or adopt and a right to reproduce.
58. See generally Maijorie Maguire Shultz, Reproductive Technology and the Intent-Based
Parenthood:An Opportunityfor Gender Neutrality, 1990 Wis. L. REV. 297, 333-46 (describing
reproduction techniques available for the biologically infertile).
59. For further discussion of infertility treatments, see OFFICE OF TECH. ASSESSMENT, U.S.
CONGRESS, ARTIFICIAL INSFMINATION: PRACTICE INTHE UNITED STATES 8-11 (1988) [hereinafter
ARTIFICIAL INSEMINATION] (discussing that the overwhelming majority of those seeking and obtaining artificial insemination are married couples with male reproductive problems); 1 U.S. DEPT.
OF HEALTH & HUMAN SERVS., CENTERS FOR DISEASE CONTROL & PREVENTION, NATIONAL
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Persons infertile due to gametic factors face the prospect of going
childless, adopting, or using the services of sperm or egg donors. Couples vary, of course, in their willingness to choose a particular option
because of the distinct costs and benefits of each alternative. Many
couples, for example, might try to have a child through egg or sperm
donation, because gamete donation will provide a genetic connection
with the child for at least one of the partiesf6 In sperm donation, the
rearing father has no genetic connection but the rearing mother, who has
provided the egg and gestates, does. In egg donation, the rearing
mother has a gestational but not a genetic connection, while the rearing
father has provided the sperm. 62 In embryo donation, the rearing father
and mother have no genetic connection, but the rearing mother has the
biologic relationship of gestation.63
It is plausible that some persons who are gametically infertile
would choose to clone one of the partners rather than choose the other
options facing them. The most likely candidates would be couples in
which there is severe male infertility-oligospermia or azoospermiafor whom IUI, IVF, or even ICSI, which utilize the male partner's
sperm, will not work. 4 Having no sperm at all, such couples face childlessness, adoption, or resort to a sperm donor. If cloning were available,
some who might have gone childless, adopted, or chosen donor sperm
might decide to have a child through cloning the husband's cells. Cloning is a plausible option because it would provide a genetic or biologic
tie between each rearing partner and their child, albeit a lesser genetic

CENTER FOR CHRONIc DISEASE PREVENTION & HEALTH PROMOTION, 1995 ASSISTED REPRODucTIVE TECHNOLOGY SUCCESS RATES, NATIONAL SUMMARY AND FERTILITY CLINIC REPORTS 6,

35 (1997) [hereinafter 1 FERTILITY CLINIC REPORTS] (reporting on the use of assisted reproductive
technology to treat infertility).
60. It is estimated that over 30,000 children are born each year as a result of donor sperm.
See ARTmCIAL INSEMINATION, supra note 59, at 3. In 1996, about 4000 egg donor cycles occurred, with 2500 children born as a result. See U.S. DEPr. OF HEALTH & HUMAN SERVS.,
CENTERS FOR DISEASE CONTROL & PREVENTION, NATIONAL CENTER FOR CHRONIC DISEASE
PREVENTION & HEALTH PROMOTION, 1996 ASSISTED REPRODUCTIVE TECHNOLOGY SUCCESS
RATES, NATIONAL SUMMARY AND FERTILITY CLINIC REPORTS 35 (1998).

61. See Robertson, supranote 12, at 1390 n.90.
62. See id.;
John A. Robertson, Oocyte Cytoplasm Transfers and the Ethics of Germ-Line
Intervention, 26 J.L. MED. & ETHICS 211,214 (1998).
63. See Lori B. Andrews & Lisa Douglass, Alternative Reproduction, 65 S.CAL. L. REv.
623, 631 (1991); Robertson, supranote 12, at 1390 n.90.
64. "Oligospermia" or "oligozoospermia' is defined as "a subnormal concentration of spermatozoa in the penile ejaculate." STEDMAN'S MEDICAL DICTIONARY 1083, 1084 (25th ed. 1990).
"Aspermia" or "azoospermia" is defined as the "[a]bsence of living spermatozoa in the semen;
failure of spermatogenesis." Id. at 162.
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role for the wife. 5 In such a case, the wife would provide the egg which
would be enucleated to receive the husband's deprogrammed nucleus
(instead of a sperm) and then activated by electrofusion and placed in
her uterus for gestation and childbirth. She would have contributed an
egg, including cytoplasm and mitochondrial DNA ("mtDNA"), as well
as gestation to the child, while her husband would have provided nuclear DNA.6
It is unclear how many persons facing total male gametic infertility
would choose cloning rather than sperm donation, adoption, or childlessness. Given the deeply engrained desire to have and rear one's genetic or biologic offspring, it is likely that some persons in this group
would choose to clone the husband.67 Cloning, however, has its own uncertainties and drawbacks, including the willingness of a wife to give up

a nuclear genetic tie with children in favor of her husband having such a
connection. A couple would have to weigh these disadvantages against
the alternative options for having a related child to rear. If they did,
some couples are likely to find that the desire for a male genetic tie with
children is so strong that it outweighs those drawbacks and would opt
for cloning the husband if cloning were safe and legal.6
The need to consider cloning as a way to establish a genetic con-

nection with children is not limited to physical infertility. Couples who
are both carriers for autosomal recessive genetic disease face a one in
four risk of having a child with Tay Sachs disease, cystic fibrosis, sickle
cell anemia, or other severe illnesses. 69 Although some of those couples
65. The wife's genetic contribution through providing the egg consists of the mitochondrial
deoxyribonucleic acid ("mtDNA") found in the cytoplasm of the egg, which codes only for a series of mitochondrial proteins and ribonucleic acids. See GONTHER KAHL, DICTIONARY OF GENE
TECHNOLOGY 289 (1995). The mother transmits her mtDNA through the cytoplasm of her ovum to
all of her offspring. See TEXTBOOK OF INTERNAL MEDICINE 2301 (William N. Kelley et al. eds., 3d
ed. 1997). Males never transmit their mtDNA. See id.
66. If the wife does not contribute an egg, she may still choose to gestate, thereby providing
a biological connection to the child. If the wife contributes the enucleated egg but she does not
gestate, her genetic contribution will be provided by her mtDNA. See TEXTBOOK OF INTERNAL
MEDICINE, supra note 65, at 2301. In either case, she would still have a biologic or genetic connection to the child that she and her husband will rear.
67. See Andrews & Douglass, supra note 63, at 626-28 (discussing the value of genetic and
biological links); Rochelle C. Dreyfuss & Dorothy Nelkin, The Jurisprudenceof Genetics, 45
VAND. L. REV. 313, 320 (1992).
68. Where the wife lacks viable eggs, cloning her cells would give her but not her husband a
genetic connection with the child that she gestates and they rear. Egg donation, on the other hand,
would give the husband a genetic connection (his sperm would be used to fertilize the donated
egg) and the wife the biologic connection of gestation. See supra notes 62-64 and accompanying
text; see also Andrews & Douglass, supra note 63, at 628 (discussing how infertility affects men
and women differently).
69. See Lois WiNGERSON, UNNATURAL SELECTION: THE PROMISE AND THE POWER OF
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will not reproduce at all or adopt, others will conceive coitally and either take the risk of having an affected child or undergo prenatal diagnosis and abort or discard embryos. Couples unwilling to take any of
these options might also consider sperm or egg donation. If cloning
were safe and legal, however, some couples in that subset might choose
to clone one of the partners. Because the wife could provide the egg and
gestate, they might decide to clone the husband's cells, thus assuring a
biologic or genetic connection between each of them and the offspring
whom they rear.
Other potential cases of cloning also involve gametic infertilitythe need for an egg or embryo donor. 0 The idea of cloning the wife instead of using an egg donor would leave the husband with no genetic
connection with the child, when both he and his wife would have a biologic connection if they received an egg donation, which was fertilized
with his sperm and carried to term by his wife.' Where both partners
suffer from gametic infertility but the wife could gestate, the couple
could benefit from an embryo donation or separate egg and sperm donations that are then combined. Some couples in this group might
choose to clone the husband's cells in order to produce a child that is
genetically related to the husband and biologically related to the wife
who has gestated.72
Couples who suffer from gametic infertility, who are seeking to
have children to rear to whom they are genetically or biologicallyrelated, may plausibly argue that cloning one of the partners is part of
their constitutional right to reproduce.73 If so, their choice to form a
family by cloning should not be restricted unless the practice were
highly likely to cause substantial harm to children or others.
Claims of harm from reproductive cloning have largely rested on
consequentialist grounds, though deontological/symbolic objections
have also been noted.74 The main consequentialist harm is to resulting
HUMAN GENE RESEARCH 6, 38 (1998) (explaining the genetic transmission of diseases such as

Tay-Sachs, Huntington's disease, and cystic fibrosis).
70. See Shultz, supra note 58, at 311-12 (describing the causes for impaired production of
female gametes, such as lack of egg production and blockage of the fallopian tubes).
71. Probably few persons who are candidates for egg donation would exclude a male genetic
tie unless they had or were not interested in a male mate. See infra notes 117-24 and accompanying text (discussing lesbian cloning).
72. Persons in that situation might choose to clone a third party instead of one of themselves.
If they do so, however, they would not, unless they choose to clone a very close relative, be
achieving a genetic connection with the resulting child whom they rear.
73. See Robertson, supra note 12, at 1388-1403.
74. See, e.g., Dan W. Brock, Cloning Human Beings: An Assessment of the Ethical Issues
Pro and Con, in CLONES AND CLONES, supra note 53, at 141, 151-55 (1998) (outlining moral ar-
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children, who, it is said, will be harmed as a result of being born the
clone of another, say of the male parent, or a third party of known phenotype whose DNA was chosen precisely in order to obtain those same
characteristics. 5 The fear is that the child will be confused with the
DNA source and expected to act accordingly, thereby denying her
autonomy and a unique identity. Alternatively, parents who resort to
cloning may be more intent on using the child as a means to establish a
genetic connection than in caring for her own welfare, and set unrealistic expectations that the child will have difficulty meeting.
In my view, neither the consequentialist nor deontologicallsymbolic arguments are sufficient to justify infringement of the presumptive right of married couples to have and rear genetically-related
children in cases of Model 1 reproductive cloning.76 Because gametically infertile parents will have resorted to cloning as the only way of
establishing a genetic or biologic relation with their children, they are
less interested in having the child be a genetic copy of the husband than
that the child be genetically related to him. While they too could fall
prey to expecting the child to be an exact copy of the nuclear DNA
source, they are less likely to expect that the child would develop or be
like the DNA source than if they had sought to clone in order to choose
the child's genome (Model 2). A responsible cloning policy would require that reproductive physicians not provide cloning to infertile couples until they have thoroughly understood that the resulting child,
while having a close physical resemblance to the DNA source, will have
been gestated and reared in a very different uterine and family setting,
and thus is likely to be phenotypically different in significant ways.'
Given that parents are generally interested in having healthy, genetically-related children to rear, most infertile couples who resort to cloning to establish a genetic connection with the children they rear are
likely to have their cloned children's best interests at heart and will treat

guments against human cloning); Robertson, supra note 12, at 1382-86 (explaining the various
moral objections made by opponents of cloning).
75. See 1 CLONING HUMAN BEINGS, supra note 6, at 72-74; Annas, supra note 48, at 248
("[Cireating a clone in your own image is to curse your child by condemning it to be only an
echo."); Robertson, supra note 12, at 1418-19. Ian Wilmut, the creator of Dolly, has argued: "[I]t
would be difficult for families created in this way to provide an appropriate environment for the
child.... In making a copy of oneself or some famous person, a parent is deliberately specifying
the way he or she wishes that child to develop." Wilmut, supra note 1, at 74.
76. For a more complete analysis of why those arguments are insufficient, see Robertson,
supra note 12, at 1404-52.
77. See Leon Eisenberg, Are Cloned Sheep Really Like Humans, 340 NEw ENG. J. MED. 471
(1999).
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them as separate individuals with their own interests and identity, just as
other couples who seek infertility treatment do. Of course, raising a
child who is one's later born nuclear DNA twin may pose special problems, but there is good reason to think that couples, who after counseling and preparation for these problems decide to proceed with cloning,
will be competent, loving parents who are devoted to their child's
unique identity and welfare, despite its cloned origin.
Others have argued that reproductive cloning would have bad consequences for society as a whole, in that it would lead to an emphasis on
eugenics rather than chance in reproduction, and that it will ultimately
reduce genetic diversity by greatly increasing the number of persons
who reproduce by cloning.78 The threat of eugenics is a charge more
justly laid at the feet of those who undertake Model 2 cloning, for
Model 1 cloning aims at a relational not a eugenic goal. As noted, the
purpose of Model 1 reproductive cloning is not to choose the best or
most adaptive genome, but merely a genome that is related by kinship to
the rearing parents.
The further consequentialist claim that Model 1 uses of cloning
would drive out sexual reproduction and thus reduce genetic diversity
appears at present to be highly speculative and implausible. Such a
claim draws on the debate in evolutionary biology about the evolutionary or natural selection advantages of sexual reproduction-the question
of why did sex evolve.79 The question arises because asexual reproduction (cloning), which relicates one hundred percent of an organism's
genes," appears to be more efficient in replicating genes than sexual reproduction, which replicates just fifty percent of the reproducer's genes.
Sexual reproduction, however, appears to be a more successful evolutionary strategy than asexual reproduction because of the genetic diversity it produces. Through recombination of genes in the formation of
gametes and then in fertilization itself, sexually reproducing species are
able to select for advantages over parasites and microorganisms that
might end their life before reproduction occurs, and then to respond to
selective adaptation of those organisms in turn.' Genetic recombination
78. "Eugenics," a term first introduced by British scientist Sir Francis Galton, is described as
the science of improving the human race by the careful selection of parents. See DANIEL KEVLES,
IN THE NAME OF EUGENICS: GENETcS AND THE USES OF HUMAN HEREDITY 3-4 (1985).
79. See Bernice Wuethrich, Why Sex? Putting Theory to the Test, 281 SCI. 1980, 1980

(1998).
80. The following account ignores mtDNA contributions, for they would arise only in human cloning.
81. The battle or "arms race" for advantage between host and parasite is often referred to as
the Red Queen problem. Although hosts and parasites are constantly evolving to outwit the previ-
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also removes harmful mutations more easily than asexual reproduction.
A single mutation affecting an asexually reproducing population could
lead to the entire population going extinct.'
If sexual reproduction has such clear advantages as a reproductive
strategy, as undoubtedly it does, then cloning appears to be evolutionary
suicide for a species. Richard and Eric Posner, in a provocative essay
entitled The Demand for Human Cloning, explore such a claim. They
argue that allowing the infertile to clone themselves "could have the
radical consequence of eventually eliminating sexual reproduction," apparently regardless of whether Model 2 uses of reproductive cloning
also occur. 83 Their argument rests on the assumption that infertility is
inherited, and that all persons with heritable infertility would choose to
clone rather than use other means that might enable them to have biologically related children to rear. 4 On that assumption the number of
persons with inherited infertility would increase in each generation (as
they clone themselves rather than forego reproduction). Since the Posners assert that "[p]eople can clone themselves faster than they can produce children through sexual reproduction,"" they propose that the
birthrate of the infertile would then increase so rapidly that, regardless
of the actual rate of inherited infertility, "[i]nfertility will spread like a
virus ... and eventually drive off fertility."8 6 As a result, human genetic
diversity in the long run would be decreased, and future generations
who were clones would be more susceptible to parasites and other diseases that had evolved to outwit the immunological defenses of the current generation of persons who, because cloning had come to dominate,
would not through sexual reproduction have evolved in turn.8"
Neither the Posners' thought-experiment nor the biological research on which they implicitly draw is a sufficient basis to deny those

ous adaptational advantage of the other, neither gains an advantage for long, just as the Red Queen
in Lewis Carroll's Alice in Wonderland is constantly moving but getting nowhere. See MATT
RIDLEY, THE RED QUEEN: SEX AND THE EVOLUTION OF HUMAN NATURE 61-64 (1993); Wuethrich,
supranote 79, at 1980.
82. See Wuethrich, supra note 79, at 1980.
83. Posner & Posner, supra note 53, at 235.
84. See id.
85. Id. at 255.
86. Id. at 256. They appear to be relying on the work of researchers such as evolutionary
biologist Curtis Lively who has argued that, all other things being equal, in a population of one
million sexually reproducing snails and a single asexual female mutant in which the sexually reproducing females and their progeny always produce a male and a female, and the asexual mutant
and her progeny always have two daughters, asexuals would replace their sexual counterparts in
about 52 generations. See Wuethrich, supra note 79, at 1980.
87. See Posner & Posner, supranote 53, at 256-57.
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infertile couples who wish to resort to cloning the right to do so."8 The
Posners reach their conclusion by making two assumptions that appear
highly counterfactual. One is their odd assertion that one could produce
a child more quickly by cloning than by sexual reproduction." If true,
this would lead to infertile clones being produced much more quickly
than fertile persons created by sexual reproduction. But this assumption
is clearly wrong because in either case nine months of gestation would
be necessary to produce a new individual. 9°
Secondly, they incorrectly assume that all infertility would lead to
a demand for cloning rather than to a demand for the other treatments
and alternatives for dealing with infertility. 9' They appear to assume that
all infertility, even heritable infertility, is the gametic infertility for
which reproductive cloning might be a valid option, when many kinds
of heritable infertility, whether cervical, uterine, or gametic in origin,
could be successfully treated by assisted reproduction or other techniques that do not involve cloning.92 Infertile couples who can achieve
genetic or biologic reproduction with conventional noncoital or assisted
reproductive techniques are no more likely to forego a genetic connection with both partners simply because cloning is legal and safe than are
fertile couples. If so, they are engaged in a form of Model 2 reproductive cloning.
The Posners also err in thinking that persons with gametic or nongametic infertility that cannot be treated by conventional methods
would always choose cloning over childlessness, adoption, or gamete
donation. 9" Because of the special meanings and complications raised by
cloning, only a (small) subset of this group of infertile couples is likely
to choose cloning as the solution to their reproductive problem. If so
few infertile persons are likely to choose Model 1 reproductive cloning,
then it is also unlikely that their cloned offspring and all later cloned
progeny would invariably do so in turn. Thus the Posners have not
shown that any use of reproductive cloning by gametically infertile
couples is so likely to lead to such a high rate of cloning that human
88. To their credit, the Posners do not suggest that government prohibition of cloning on that
basis would be justified. See id. at 258.
89. See id. at 255.
90. This claim may simply be an error on their part, for the preceding paragraph acknowledges that cloning will still require a womb and nine months gestation. See id. at 254.
91. See id. at 252. For purposes of this discussion we may assume that the infertility at issue
is genetic, and thus heritable in the next generation.
92. For example, intrauterine inseminations, in vitro fertilization, or intracytoplasmic sperm
injections might work for the couple. See supra note 58-59 and accompanying text.
93. See Posner & Posner, supra note 53, at 252.
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asexual reproduction, with its long-term harmful effects for the species,
will come to replace sexual reproduction in any conceivably relevant
future time period.
Similar problems arise with the species suicide argument even
when it is freed from the Posners' particular version of it. Biologists
making such projections assume that every asexually reproducing organism and its progeny and their progeny in turn will reproduce
asexually, thereby eventually outstripping organisms of that species that
reproduce sexually.94 But human reproduction is driven by social and
cultural factors beyond biology. It is reasonable to think that only some
persons who are gametically infertile would choose to clone themselves.
Nor is there good reason to think that their cloned progeny or their
cloned progeny's clones in turn would always resort to cloning to have
and rear children, a condition essential to the biologic doomsayer's argument. Finally, even if the clones of clones always did asexually reproduce, the species effects are too distant in the future-fifty-two generations of human reproduction is more than 1000 years 95 to function
as an acceptable justification for interfering with an infertile couple's
procreative liberty now. The potential consequentialist effects of human
reproductive cloning simply do not add enough weight to consequentialist concerns about effect on children to justify interference with the right
of couples who are gametically infertile to have genetically-related children to rear by cloning.
V.

MODEL TWO: CLONING TO SELECT OFFSPRING GENOME

WHEN No REPRODUCTIVE FAiLURE

If the argument is strong for human reproductive cloning in the
case of gametic failure or equivalent condition, the case for reproductive
cloning when sexual reproduction is feasible appears much weaker. In
that case cloning is unnecessary to achieve the valued experience of
having and rearing genetically-related children, but is chosen in order to
have a child with a particular genome or relationship to rearers."
Drawing a distinction between the two types of reproductive uses is
94. See supra note 86 (discussing the theory of Curtis Lively).
95. I assume that four generations of human reproduction would occur in a 100 year period,
a not unreasonable assumption for the reproductive patterns of relatively well-off individuals in
developed countries who are most likely to have access to cloning technology.
96. The relationship sought might be that of being "father" to one's later-born identical twin.
In any event, not all genomes sought to be replicated are available for cloning, and the consent of
the deoxyribonucleic acid ("DNA") source would most likely be necessary. See Robertson, supra
note 12, at 1446-48.
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crucial because it is Model 2 uses that have generated the most frighten-

ing images of human cloning.
May Model 2 uses be prohibited even if Model 1 uses are permitted? In considering this question, we must focus on Model 2 uses where
a couple seeking to clone would rear the child whose genome they have
selected. 97 This limitation would exclude entrepreneurs who bring together eggs, desirable genomes, and gestation to satisfy a demand for

high quality children for adoption, because they would not themselves
be rearing. In addition, neither the broker nor her clients would be

making a procreative choice, because neither of them would have a genetic connection with the resulting child. There is no fundamental right
to acquire children for rearing when there is no biologic/genetic con-

nection with that child."
The question of a right to engage in Model 2 uses of reproductive

cloning then arises only with couples who are interested in rearing children but who choose cloning over sexual reproduction in order to have

them. They are not claiming a right to reproduce per se, but rather a
right to select, control, or shape offspring characteristics in the course of
reproduction-a right to engage in reprogenetics. 99 Indeed, reproductive

cloning is highly controversial because it presents the first practical opportunity to engage in positive rather than negative reprogenetics. It
thus raises issues of prebirth genetic selection of offspring characteris-

97. We need not discuss the case of a single person who could reproduce sexually but who
chooses to clone. If fertile couples have no right to clone, nor would fertile unmarried individuals.
Similarly, if single males do not have the right to hire egg donors and surrogate mothers in order to
gain a child to rear, infertile single males would have no right to acquire a child to rear through
cloning themselves or another. Thus physically fertile persons who are unmarriageable, such as the
excessively narcissistic, the psychotic, mentally retarded, persons with severe disabilities, pedophiles, and sociopaths, would not have a right to clone themselves. The Posners think that this
group would find cloning attractive because it would do away with the need for a mate to reproduce. See Posner & Posner, supra note 53, at 248. Because they could achieve that goal by sexual
reproduction through use of an egg donor and surrogate, it is unclear how cloning offers them any
advantage, for they could not clone without a woman's assistance-a barrier to their reproduction
similar to the need to find a mate.
98. See supra note 56-57 and accompanying text.
99. "Reprogenetics" describes the use of genetic selection techniques in human reproduction. See LEE SILVER, REMAKING EDEN: CLONING AND BEYoND INA BRAVE NEw WORLD 8, 15,
77-79 (1997). Rearing by that couple is also assumed. If no rearing is intended, then the claim to
procreative freedom is extremely weak, for procreation is usually a protected freedom because of
the experiences and meaning that attend rearing one's offspring. See supra notes 55-56 and accompanying text. Just as reproduction or genetic transmission tout court has no particular legal or
ethical standing, so cloning just to produce a child who will exist elsewhere in the world, but with
no parenting or other relationship with the person initiating the cloning, should have little standing
as a legal or moral right.

http://scholarlycommons.law.hofstra.edu/hlr/vol27/iss3/10

20

Robertson: Two Models of Human Cloning
1999]

TWO MODELS OFHUMAN CLONING

tics that will be the focus of ethical, legal, and social debate for some
time to come."
At the outset, it must be noted that such choices would be extremely rare just because they deviate so substantially from dominant
cultural understandings of reproduction and having children. People
want to procreate, i.e., transmit their genes to a new generation, which
can transmit them in turn, and have some rearing role with their progeny.0' This transmission occurs by sexual reproduction, with each mate
transmitting fifty percent of nuclear DNA. Only if sexual reproduction
between the two is not possible might they consider sexual reproduction
with one of the partners only, as might occur with sperm or egg donation, or with neither, as occurs in embryo donation." In negotiating
which partner will lose the genetic connection with offspring, some
couples might find reproductive cloning an acceptable solution, as
where the husband provides nuclear DNA and the wife cytoplasm,
mtDNA, and gestation, as opposed to the use of donor sperm, in which
the gestating wife provides the egg and the rearing husband has no genetic connection at all.
But if sexual reproduction is possible, 3 and the partners nevertheless choose to clone one of themselves or a third party (and then gestate), then it is not the kinship connection alone which they seek, but
rather a particular kind of genome or genetic relationship with the child.
Core Model 2 claims arise when the couple that could reproduce sexually chooses to clone one of the partners out of sheer narcissism or desire to have a copy of oneself, or when, for eugenic reasons, they choose
to clone another person in order to provide their child with that person's
genes. The situation would arise if a married couple chose to clone the
husband, say, rather than engage in coital reproduction to have a child.

100. Development of techniques of prebirth genetic modification of offspring will increase
the pressure for answers to these questions. See Robertson, supranote 52, at 421.
101. See Andrews & Douglass, supra note 63, at 626-28. Such rearing is valued in most
Western developed countries, even if not all reproductive partners share childrearing burdens
equally.
102. People who want to reproduce and rear children assume that they will need a mate to do
so. The technical ability to clone oneself without the need of a man, which cloning would make
possible for women, does not mean that many people will want to use those techniques. The social
meaning of reproducing and rearing offspring will still be perceived and constructed around having a mate and reproducing sexually. Thus only infertile people who cannot achieve a genetic or
biologic connection with children whom they will rear are likely to consider cloning as a feasible
way to form a family.
103. I am assuming that the subjects have a mate, putting aside for the moment the question
of cloning when there is not a mate, because males at least would still need a woman for eggs and
gestation.
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Or if the couple sought to clone a third person, whether a member of the
family, a celebrity, or a person with a desirable genome, when they
could reproduce sexually.
Two cases of cloning when sexual reproduction is possible should
be excluded from the core instances of Model 2 cloning that cause concern. One would be the wish of a fertile couple to clone their child,
whether living or dead, in order to have a twin of that child. If the child
is living, this wish might arise from the desire to have as lovely or attractive a child as the first, rather than risk a child with a different
genome. If the child is dead or dying, it might be to retain as much of
that child as possible in the world by continuing him genetically in a
later-born clone or twin of that child. Whatever one thinks of these
choices, they can be distinguished from more dubious Model 2 uses because the couple would be rearing a child with genes of both rearing
parents, and not the clone of one of them or an unrelated other.
A second case would be to produce a child who is a close tissue
match with an existing child so that the later child could serve as a tissue or organ donor for the first child. Although some persons criticize
the practice as too overtly using the child as a means to the well-being
of others, defenders have pointed to the positive results in the widelypublicized Ayala case in which a couple opted to reverse a vasectomy
and conceive in order to produce a child who could serve as a bone marrow donor to a leukemic daughter. ' 4 There the new child was clearly
valued and respected for herself, even if the need for a histocompatible
bone marrow donor for her sister was the immediate impetus for her
conception.0 ° Indeed, if parents are free to achieve this goal coitally, it
would be very difficult to deny them the right to achieve this goal
through cloning, especially when sexual conception runs a much greater
risk than cloning that the second child's tissue would not match the first.
As with other instances of cloning one's child, one would be having and
rearing a child whose genes come from both rearing partners, not only
one of them or a third party. In any event, progress in therapeutic cloning and ES cell technology would make this Model 2 use of reproductive cloning unnecessary.' °6
104. See ROBERTSON, supra note 55, at 214-17; see also Baby Is Conceived to Save Daughter, N.Y. TIMES, Feb. 17, 1990, at 10 (reporting that the Ayalas would not have another child if it
was not for their other child's leukemia, but maintaining that they would love their baby); Anastasia Toufexis, Creatinga Child to Save Another, TIME, Mar. 5, 1990, at 56, 56 (reporting the Ayalas' situation and raising some ethical considerations concerning the conception of one child to
save another).
105. See ROBERTSON, supranote 55, at 215.
106. If embryonic stem cell technology develops as hoped, it will be rare that an embryo
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More troubling Model 2 uses of reproductive cloning would arise
when one of the partners wishes to have and rear a clone of himself or
herself or a desirable third person. In the case of cloning one of the
partners, say the husband, the goal would be to replicate the husband
genetically, so that he will be rearing his identical nuclear twin, and the
wife would be bearing and rearing a younger version of her husband.
This might be done out of narcissism on the husband's part or a desire
to maximize the chance that his genes will continue in the world. Cloning will pass almost 100% of his genes to a new generation rather than
the 50% that occurs with sexual reproduction." In the case of cloning in
order to have a child with the genome of a third party, the couple may
do so in order to honor or preserve the genes of that person (say if they
themselves did not want to reproduce), or because they wanted their
child to have as good a chance in life as possible, and so have tried to
give her a highly desirable set of genes as based on the phenotype of the
DNA source.
Such cases of reproductive cloning, when sexual reproduction is
otherwise feasible, are difficult to understand within our current conceptions of reproduction, family, and parenting. The case of cloning
oneself when otherwise fertile would give a genetic connection between
the clone source and the child who is reared and the wife who is a minor
genetic parent and gestator (if the wife who gestates has provided the
cytoplasm and mtDNA). But it is hard to empathize with and therefore
respect a couple's desire to clone one of themselves when they could
reproduce sexually, even though the desire to clone is understandable if
they have no other way to establish a genetic connection with their
child. Indeed, it seems so odd as to approach the pathologically obsessive, and suggests that the rearing father (identical nuclear twin) might
be so overidentified with rearing a younger version of himself that he

cloned from an existing child's cells would have to be transferred to the uterus and a child be born
to obtain the needed tissue.
107. See Posner & Posner, supra note 53, at 235 (positing such cloning as a rational response
for those who want their genes preserved or passed on because cloning passes on 100% of their
genes, and not just 50% as occurs in sexual reproduction). Although most people might find it difficult to find women to provide the egg and gestation for this purpose, those with wealth and/or
good genes might easily be able to do so. The Posners conclude that
cloning would benefit mainly wealthy women with good genes and to a lesser extent
wealthy men with good genes. One would therefore expect, if human cloning were feasible and permitted, a growing concentration of wealth and highly desired heritable
characteristics at the top end of the distribution of these goods and fewer marriages
there.
Id. at 247.
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could have unrealistic expectations for the child.' 8 Whether or not the
child, who could not otherwise have been born but as his rearing father's twin, is thereby harmed, the practice seems too far removed from
current conceptions of reproduction and parenting to deserve protection
as an aspect of procreative liberty, in the way that cloning in the case of
reproductive failure does.' 9
Similarly, the idea of cloning a third party with a desirable phenotype, when a couple could sexually reproduce, also is hard to understand
or accept in terms of conventional understandings of parenting, family,
and kinship. In this case, there would be no nuclear genetic connection
with either the rearing husband or wife, though the wife might have
provided the enucleated egg and gestated. If they want the celebrity
status of having and rearing a younger version of that celebrity, one
could question whether they are interested in the child for herself."0 A
claim that they wanted to give their child the best possible chance in life
by assuring it good genes appears to reflect a purely eugenic intent, because they are choosing to have a child whose nuclear DNA does not
derive from them. Again, even if one could not show consequentialist
harm, the choice is so far removed from conventional understandings of
reproduction, family, and kinship, that it is difficult to credit it as an exercise of procreative liberty as commonly understood.
Both the narcissistic and eugenic uses of cloning when sexual reproduction is possible--"[c]opying . . . as a means by which parents can
have the child of their dreams," as Wilmut puts it"'-go far beyond current understandings of the freedom to have genetically-related children
for rearing. Some degree of negative selection may now enter into the
latter decision, for example, through carrier, embryo, and fetal screening
to prevent the birth of a child with severe genetic disease." 2 A parent in
those cases might sincerely claim that they would not have reproduced
at all if they could not take steps to assure a healthy birth. Similarly,

108. Of course, the father could say: "I know that my clone would not be exactly like me because [it was] gestated and reared in a different environment, but I want a special relationship with
my child, and will be more committed if he is my younger identical twin than my child by sexual
reproduction," thereby arguing that he would not reproduce at all unless able to clone himself. For
a similar argument and a response to it, see Robertson, supra note 52, at 438-39.
109. See Robertson, supra note 12, at 1404-09.
110. The Posners give the example of Humbert Humbert wishing to clone and presumably
rear Lolita. See Posner & Posner, supra note 53, at 259 n.14. (referencing VLADMIRm NABOKOV,
LOL1TA (1955)). In this case the person instigating the cloning might truly love the resulting child,
but in a way that would not be good for that child.
111. Wilmut, supra note 1,at76.
112. See Robertson, supra note 52, at 432-35.
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when germline gene therapy or other forms of prebirth genetic modification becomes available, they could argue that they would not have
children unless they could engage in genetic modification. Cases of genetic modification, however, still have both rearing parents genetically
connected to the child whose genome
they have modified in order to
3
protect her health or well-being.1
In short, the claim to use reproductive cloning in lieu of sexual reproduction hardly seems to be an aspect of procreative freedom as conventionally understood, even though cloning in the case of reproductive
failure does fit those understandings. Nor would its denial greatly limit
sexual reproduction or cloning in other circumstances. One can formulate coherent views of procreative freedom without including the right
to choose the entire genome of one's child when sexual reproduction is
otherwise possible.
How long this conception of procreation and procreative liberty
will continue to prevail is another matter. As with other reprogenetic
questions, answers that define or reconstitute our conceptions of procreation, kinship, and family will be provided as we confront and make
those choices. If future attitudes and value commitments change with
scientific advances, much greater freedom to select and shape offspring
genomes may be recognized, including the freedom to rear a clone of
oneself or of another person even when sexual reproduction is feasible.
At present, however, cloning in lieu of sexual reproduction does not appear to be part of procreative liberty as we now understand or define it.
Once human cloning is shown to be safe and effective, policy for the
immediate future should permit cloning in cases of reproductive failure
without also authorizing it when sexual reproduction is possible.
VI.

HOMOSEXUAL CLONING

The distinction between Model 1 and Model 2 reproductive cloning
also illuminates questions of homosexual cloning. Gays and lesbians
have a special interest in reproductive cloning because of the discrimination which they have experienced in their efforts to have and rear
children." 4 Indeed, homosexual groups were among the first proponents
of cloning, perceiving cloning as a way to control their reproduction
113. Cases of intentional diminishment are a different matter, though the parents might still
claim that diminishing the child's capacity for hearing, for example, will benefit her if her parents
are deaf, and she will be raised in a deaf environment. See Robertson, supra note 52, at 438-39,

464-67.
114. See William N. Eskridge, Jr. & Edward Stein, Queer Clones, in CLONES AND CLONES,

supra note 53, at 95, 95-96.
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free of homophobic discrimination in their efforts to form families."15
For lesbians, it offered the unique advantage of reproduction without the
need of a male, which is an important goal for some lesbians. It also allowed a woman to reproduce alone, for she herself could provide the
mtDNA and cytoplasm, nuclear DNA, and gestation needed to produce
a child. ' 6 The appeal of cloning to gay males is less clear. It may be
based less on grounds of feasibility as in the case of lesbians, and more
on the wish to select the genome of the child.
A. Lesbian Cloning
I will assume that lesbians have the same right to reproduce that
other women, single or married, have, i.e., the right to have geneticallyrelated children to rear."7 Lesbian cloning poses the question of whether
their right to clone to form families exists even if homosexual women
have the same access to men or sperm banks that married heterosexual
couples do. If they do have access to sperm, a single lesbian or lesbian
couple who is fertile could each contribute biologically to the birth of a
child via sexual reproduction."' If the woman is single, she could have
artificial insemination with donor sperm, and then gestate and rear her
child, with or without involvement of the genetic father."'9 If she has a
lesbian partner, one of them could be inseminated and then gestate, with
both sharing rearing. In some states the nonbiologic rearing partner
could adopt the child and thus legally establish rearing rights and duties.'20 If both partners wanted a biologic connection, they could undergo
IVF, with one partner providing the egg and the other gestation. In that
case presumably each would be considered the legal mother if that were

115. See Anita Manning, Pressing a "Right" to Clone Humans: Some Gays Foresee Reproduction Option, USA TODAY, Mar. 6, 1997, at D1.
116. See Eskridge & Stein, supranote 114, at 98-99.
117. Gay males also have the same rights to reproduce and rear as male heterosexuals have.
118. If she is infertile due to uterine or health factors, she would need someone else to gestate
to produce a genetically-related child. If she were gametically infertile, she could receive an egg
donation and then gestate. Only in that latter case would she need to clone herself in order to have
a genetic connection with offspring.
119. This would depend upon the agreement between the woman and the sperm source and
applicable state laws. See, e.g., Adoption of Tammy, 619 N.E.2d 315, 316 (Mass. 1993)
(describing the adoption surrender signed by the biological father of the daughter of a lesbian
couple); see also Alexa E. King, Solomon Revisited: Assigning Parenthoodin the Context of CollaborativeReproduction, 5 UCLA WoMEN's L.J. 329, 361-65 (1995) (providing an overview of
contractual parenting arrangements).
120. See, e.g., Adoption of Tammy, 619 N.E.2d at 316; In re Adoption of Two Children by
H.N.R., 666 A.2d 535, 536 (N.J. Super. Ct. App. Div. 1995); In re Jacob, 660 N.E.2d 397, 398
(N.Y. 1995); In re Adoption of B.L.V.B., 628 A.2d 1271, 1272 (Vt. 1993).
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their clear preconception agreement for that arrangement. '
Although fertile lesbians have no physical impediment to sexual
reproduction and increasingly no social impediment either, it would be a
mistake to view all cases of a fertile lesbian's decision to engage in reproductive cloning as a Model 2 rather than a Model 1 use of cloning. In
the case hypothesized, the decision to clone is not so much to have a
child with a particular genome as it is to have a child free of sperm or
gametes outside the lesbian relationship. In addition, reproductive
cloning would enable each partner to contribute genetically to the child
whom they would both rear (one providing the nuclear DNA and the
other cytoplasm and mtDNA, with either of them gestating), which is
not now possible even when one partner provides the egg and the other
partner gestates.'n If the woman were single, she could reproduce by
herself by providing the egg in which the nucleus of one of her somatic
cells is placed, and then bear the resulting embryo to term.'7
The normative question presented by a lesbian's choice to clone
rather than reproduce sexually is whether her desire to reproduce without male involvement should be respected as much as any desire to have
and rear genetically-related children. If a woman's wish to have children without male gametes is valued as an essential part of her procreation, then the need to clone herself, whether she is alone or with a partner, can plausibly be viewed as a case of reproductive failure. She
cannot then reproduce without a man sexually, and thus must resort to
cloning, just as a gametically infertile heterosexual couple that wishes to
have genetic children to rear might choose cloning of the husband over
anonymous sperm donation. In neither case would sexual reproduction
enable them to produce a genetically-related child to rear.
The case of a single lesbian deserves similar treatment. A gay
woman would have no need to clone in order to have genetically-related
121. There would be no reason to prefer the gestational over the genetic mother when there
was an agreement for both to be rearing mothers. But see Johnson v. Calvert, 851 P.2d 776, 787
(Cal. 1993) (holding that a gestational surrogate who carries an implanted embryo containing none
of her genetic material to term is not the "natural mother" of the resulting child under California
law).
122. The possibility of sharing mtDNA and nuclear DNA may limit the desire to create a
chimera made from clones of each, if that procedure were ever safe and legal, in order to produce a
child sharing the genes of each partner. See SILVER, supra note 99, at 180-82; Eskridge & Stein,
supra note 114, at 96-97. The creation-much less acceptance-of human chimeras is more distant in the future than is reproductive cloning, and may never be a practical alternative for lesbians
or gay men who want to reproduce with a same-sex partner.
123. Similarly, a single, fertile, heterosexual woman who wishes to reproduce without donor
sperm might choose to clone herself in order to procreate. See Katz, supra note 50, at 57-58.
(raising the fears that men, as agents of reproduction, could become superfluous).
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children because through artificial insemination or coitus she could conceive and then gestate a child. A single woman who did not want a male
source of sperm, even anonymous donor sperm from a commercial
sperm bank, might elect to clone herself. If her choice to eschew male
gametes is respected as an essential part of her reproduction, she would
be in the same position as an infertile heterosexual couple who decides
to clone instead of using an anonymous sperm donor.'
In these cases the choice to clone is to establish a genetic connection between the child and rearing parent without male involvement, not
to have a child with a particular genome as such. If the choice to eschew
male involvement deserves respect, then the situation is very much like
that of an infertile heterosexual couple who clones the husband to provide him with a genetic connection to the child whom he rears, and not
because of a desire per se to replicate another individual. Lesbian cloning to avoid male involvement might then be perceived as an instance of
Model 1 reproductive cloning, the equivalent of reproductive failure because sexual reproduction is not feasible.
B. Gay Male Cloning
It is much harder to view gay male cloning as a Model 1 use where
sexual reproduction is not physically or socially available than it is to
view lesbian cloning in that light. Instead, it appears to be a case of
sexually fertile individuals choosing to clone in order to obtain or select
a child with a particular genome and relationship to the rearing parent.
No man, whether gay or straight, can reproduce sexually or by cloning
without the assistance of a woman to provide an egg and gestate.'21 Nor
is it possible for each male partner to contribute biologically to the child
in the way that each lesbian partner could, with one partner providing
mtDNA and cytoplasm and gestating, and the other providing nuclear

124. If a single lesbian has the right to clone herself, it may be difficult to bar a single, hetero.
sexual, fertile woman from doing so as well, unless the preference to procreate by cloning oneself
rather than use donor sperm carries more weight when it derives from a lesbian ideology or belief
system than when it springs from the convenience of not having to risk having a child with a genetic father who might later claim rearing rights. Of course, the clone source's own father would
be the genetic father of the clone of the woman, though his social role, if any, would most likely
be that of grandfather rather than father.
125. See Robertson, supra note 62, at 214-15. The use of bovine eggs to receive nuclear
transfer, as has been suggested for therapeutic cloning, is unlikely to work here, and faces social
and other objections, such as mixing animal and human. See Rebecca Dresser, Ethical and Legal
Issues in Patenting New Animal Life, 28 JturRcs
J. 399, 415 (1988) (finding that patenting
critics are alarmed by the prospect of the creation of animal-human creatures).
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DNA.' 2 If a woman's cooperation must in any case be obtained to provide an egg and gestation, cloning alone will not enable a man to produce a child who has no alternative feasible way to have a genetic child
to rear. If so, he cannot claim that cloning is necessary for him to have
and rear genetically-related children because sexual reproduction also
requires that help. Nor can he justify the choice to clone as the lesbian
can on the grounds of aversion to reproduction with the opposite sex. If
he is to reproduce at all, he will need the assistance of a woman.
The use of cloning by gay males would thus seem to be a case of
seeking to have a child with a particular genome rather than having a
child who is genetically connected at all.' 2' In most instances, one could
hypothesize that the DNA chosen would be that of the individual himself, perhaps in part to increase the chances that the child will be gay
and thus perpetuate gay culture." If so, it would raise the question of
the right to choose children's nuclear genomes regardless of the ability
to reproduce sexually-the issue discussed above in the context of
cloning one of the partners when there is no reproductive failure. If
single or married heterosexuals do not have the right to clone themselves or others when they can reproduce sexually, it is hard to see why
gay males would have a greater right to clone. In neither case is cloning
necessary for their reproduction to occur. Of course, if heterosexuals are
permitted to clone when there is no reproductive failure, then homosexuals should be free to do so as well.
VII. CONCLUSION
Public policy regarding human cloning should avoid painting with
the broad brush that has characterized much of the public discussion to
date. A rational approach requires recognition of distinctions between
therapeutic and reproductive cloning, and within reproductive cloning,
between cloning in cases of reproductive failure and cloning to select
the genome of offspring when sexual reproduction is possible.
126. See Eskridge & Stein, supra note 114, at 96-97. A chimera created with the genes of two
different males would make each a genetic father of the child, but such a procedure is too distant
in the future to be a practical option. See SILVER, supra note 99, at 180-82.
127. The case of a gay, infertile male would be different. He could argue that he needs to
clone in order to have a genetically-related child to rear. If single, infertile, heterosexual males
have the right to clone themselves, then it follows that homosexual males should as well, for one
cannot meaningfully distinguish their interest in having genetically-related children for rearing or
their ability to rear based on their sexual orientation.
128. See Eskridge & Stein, supra note 114, at 104. The genetic or inherited component of
homosexuality is unclear, although some studies show that it may be responsible for 20 percent to
38 percent of homosexuality.
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With therapeutic cloning, the main ethical issues arise from conflicts over the status and respect owed preimplantation human embryos,
and not from cloning per se. Those ethical issues involve questions of
whether embryos have rights or interests, when they may be discarded
or destroyed, and whether they may be created solely for research or
therapeutic purposes. If ES cell science progresses as hoped, answers to
those questions will largely determine the extent to which therapeutic
cloning occurs.
With regard to reproductive cloning, the chief question is whether
any instance of it should ever be permitted. The strongest case for reproductive cloning arises in cases of gametic failure, where a married
couple has no other way than cloning to have a genetic kinship relation
with the child whom they rear. In that case, the key question is whether
a couple who chooses to clone one of the spouses could still be responsible parents who are committed to the autonomy, individuality, and
well-being of the resulting child. A plausible case, based on the interests
that parents ordinarily have in the well-being of their children, can be
made that couples who choose to clone in these circumstances could responsibly and lovingly rear the children who result from nuclear cloning
of their own DNA.
The case for reproductive cloning where there is no reproductive
failure, however, is at present much weaker. Under conventional understandings of reproduction, parenting, and kinship, it is difficult to understand why a couple that could reproduce sexually would nevertheless
choose to clone one of themselves or a third party (other than a previous
child). While they might claim that they would have a family only if
they could clone, and then can demonstrate that they would be responsible rearing parents if they did so, their claim roams too far from current understanding of the values that make reproduction such an important right to merit the same respect that cloning in the case of
reproductive failure deserves. As progress in reprogenetics occurs and
attitudes and values change, however, those conceptions of acceptable
reproduction might change as well.
The idea of reproductive cloning is likely to be contested for some
time to come. Even if cloning by gametically infertile married couples
is accepted in carefully limited circumstances, contests over the use of
reproductive cloning by unmarried persons and homosexuals will continue. In resolving those disputes, the distinction between the two models of human reproductive cloning presented in this Article may prove
useful.
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